Introduction
Diabetes represents a major public health concern. According to the International Diabetes Federation, about 8%-9% of the population suffer from diabetes, 1,2 and rates are even higher among Muslim communities. For instance, the North African region as a whole has the second highest comparative prevalence of diabetes (10.7%) vs a rate of 6.7% in Europe and a rate of only 4.5% in Africa.
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Despite the risks, about half (43%) with type 1 diabetes and most (86%) of those with type 2 diabetes are eager to fast during Ramadan. Approximately 50% of the whole population of diabetic patients did not change their lifestyle during Ramadan, whereas the other half of patients tend to decrease physical activity, sleep duration, and food, sugar, and fluid intake. 5 Ramadan fasting represents one of the five pillars of the Islam creed. Even though patients are exempted from observing this religious duty, they may be eager to share this particular moment of the year with their family and peers. 6, 7 However, other factors can influence the decision to fast, such as guilty feelings, the sensation of shame, stigma, familial and societal pressure. 8 Fasting during Ramadan has been uniformly discouraged by the medical profession and by the scientific community for patients suffering from diabetes. The large, multi-country, population-based epidemiological study "Epidemiology of Diabetes and Ramadan 1422/2001" (EPIDIAR) conducted in 13 Islamic countries on a sample of 12,243 diabetics (1,070 with type 1 diabetes and 11,173 with type 2 diabetes) who fasted during Ramadan showed a high rate of acute complications, such as hypoglycemia or hyperglycemia, diabetic ketoacidosis, dehydration, and thrombosis, among others. 5 These findings have been replicated by other high-quality epidemiological surveys, such as the CREED study. 6 However, there is a dearth of information concerning the determinants that drive diabetic people to fast during the month of Ramadan. Therefore, given the importance of this topic, the present study was designed to fill this gap in knowledge.
Materials and methods instrument
For the present survey, an ad hoc questionnaire was devised based on an expert panel, literature review, and focus groups with a small sample of 20-30 Moroccan diabetics among whom the questionnaire administration was pilot tested. The items were checked for readability and clarity. The final version comprised 40 items, subdivided into two subscales (one concerning Ramadan fasting beliefs and practices and another related to religious beliefs and practices).
A brief section of the questionnaire aimed at collecting basic sociodemographic information, namely, gender, age, occupation (working/not working), family status (married, unmarried), educational level (primary, secondary, or tertiary education), and eventual complications of the diabetes/ comorbidities.
Statistical analysis
Before proceeding with data handling and processing, all figures were visually inspected for potential outliers. Normality of data was verified by conducting the D'Agostino-Pearson omnibus test. Based on the normal distribution, parametric or nonparametric tests were chosen and performed (namely, Student's t-test, ANOVA, Kruskall-Wallis test, the MannWhitney U test, and chi-squared test).
Reliability was quantitatively assessed by computing the Cronbach's alpha coefficient. In order to properly interpret the magnitude of the alpha coefficient, the following rule of thumb was used: the reliability/consistency was deemed excellent if the coefficient was greater than 0.9, good with the coefficient in the range 0.8-0.9, acceptable in the range 0.7-0.8, questionable or adequate in the range 0.6-0.7, poor in the range 0.5-0.6, and unacceptable if the coefficient was less than 0.5.
Pearson's coefficient (r coefficient) was calculated. The strength of correlation was measured using the rule of thumb described by Hinkle et al: 7 negligible correlation with r coefficient in the range 0.00-0.30, low correlation with r in the range 0.30-0.50, moderate correlation with r in the range 0.50-0.70, high correlation with r in the range 0.70-0.90, and very high correlation with r in the range 0.90-1.00.
All statistical analyses were carried out with the commercial software SPSS for Windows, version 24 (IBM Corporation, Armonk, NY, USA).
Figures with P-values less than 0.05 were considered to be statistically significant.
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Results
A sample of 201 subjects suffering from type 2 diabetes volunteered to take part in this study. Table 1 .
Scores obtained for each item (reported in Table 2 ) are shown in Table 3 . Skewness and kurtosis values were deemed acceptable as well as the sampling adequacy.
For the overall questionnaire, the Cronbach's alpha coefficient was found to be excellent (α=0.910). The coefficient was good, yielding a value of 0.879 for the items concerning Ramadan fasting beliefs and practices, whereas the subscale for religious beliefs and practices obtained a score of 0.847. Ramadan subscale can be further subdivided into two sections: one containing positive items (namely, items 1, 5 7, 8, and 13), with α=0.769, and one containing negative items, with α=0.836 (comprising the remaining items, which are to be reverse scored). Further details are shown in Table 4 . The correlation between the two subscales was found to be moderate, with a coefficient of 0.580 (P<0.001).
Our questionnaire explores different dimensions such as the perceived risks related to fasting, the sense of guilty and embarrassment of not fasting, and the complex interplay between medical doctors and spiritual guides ("shuyukh", "fuqahā ", "a'immah", and other religious leaders).
Concerning the perceived risk, as expressed by the items 12 ("I accept to increase the symptoms of the disease during fasting on the month of Ramadan"), 41 (20.4%) strongly disagreed, 37 (18.4%) disagreed, 67 (33.3%) were neutral, 41 (20.4%) agreed, and 15 (7.5%) strongly agreed. Similarly, for the item 10 ("I am afraid that I will be at risk of dying during the Ramadan fasting"), 23 (11.4%) strongly disagreed, 50 (24.9%) disagreed, 66 (32.8%) were neutral, 40 (19.9%) agreed, and 22 (10.9%) strongly agreed. For the item 11 ("I am at risk of complications or of death because of fasting as I do not adhere to the doctor's advice"), 45 (22.4%) and 40 (19.9%) strongly disagreed and disagreed, respectively, whereas 53 (26.4%) were neutral, 45 (22.4%) agreed, and 18 (9.0%) strongly agreed with the statement.
Some of the questions of the questionnaire concerned specifically the relationship with Western medicine and drugs: for instance, concerning the item 28 ("I think that my life and my health are entirely in God's hands and are not influenced whether I take or not drugs"), only 13 (6.5%) subjects strongly disagreed. Other 12 (6.0%) individuals disagreed, whereas 57 (28.4%) were neutral, 53 (26.4%) agreed, and 65 (32.3%) strongly agreed (one answer was not given). Similar patterns were obtained for the item 27 ("I think that God is the healer alone and there is no need for medicine"): 8 (4.0%) and 19 (9.5%) strongly disagreed and disagreed, respectively. Although 54 (26.9%) were neutral, 70 (34.8%) and 50 (24.9%) agreed and strongly agreed, respectively. Another interesting question was raised by item 35 ("I can only get sick or worse with medication"): 20 (10.0%) strongly disagreed, 22 (10.9%) disagreed, 60 (30.0%) were neutral, 70 (34.8%) agreed, and 29 (14.4%) strongly agreed. Similarly, for item 30 ("I believe that the righteous are engaged in reciting the "Qur'an" and doing supplication, without having the need of taking medication"), 16 (8.0%) strongly disagreed, whereas 11 (5.5%) disagreed, 62 (30.8%) were neutral, 73 (36.3%) agreed, and 39 (19.4%) strongly agreed.
For the univariate analysis, patients with complicated diabetes (n=66, 32.8% of the sample) fasted for 20.77±9.21 days vs subjects with diabetes (n=135, 67.2% of the interviewees), who fasted for 24.05±7.99 days. The difference was statistically significant (P=0.014). There was no impact of family status: married and not married individuals fasted for 22.92±8.59 and 23.10±8.44 days, respectively (P=0.913). Similarly, the influence of educational level could not be detected: subjects with tertiary education fasted for 24.19±7.08 days, slightly longer than people with primary or secondary education (22.75±8.76 days; P=0.505). Furthermore, there were no differences in terms of gender: male and female diabetic patients fasted for 23.65±7.84 and 22.50±8.98 days, respectively (P=0.488).
The correlation between the number of fasting days and age was found to be negligible but significant, yielding a value of -0.16 (P=0.024). Similarly, correlations between the number of fasting days and the Ramadan fasting, religious 
Discussion
Ramadan represents a unique and extremely popular moment for Muslims worldwide. 8, 9 This study contributes to shedding light on the determinants of fasting even though being ill would guarantee the exemption from restraining oneself from food and beverages. Muslim diabetics have particular healthcare needs. Diabetes is perceived by interviewees through a religious lens as predestined. 10 Western drugs represent only a small fraction of the world, in which it is the faith to play a major role. [11] [12] [13] [14] Ramadan should be conceived as a collective ritual, a rite of passage, a transition from adolescence to adulthood, the entrance of the individual into the societal and groupal organization, which is deeply rooted within the Arab-Muslim society. 10 This society attributes great importance to values, such as cohesion. Islam is characterized by different pillars, including the declaration of faith, prayers five times a day, the pilgrimage to Makkah, charity or alms-giving, and the fasting. However, the latter differs significantly from the former ones, in that exposes the Muslim to the sight and presence of other people, and, as such, to their judgments, mockery, and criticisms. 15 Therefore, fasting may be lived with a sense of social obligation or cultural constraint rather than as a religious duty: it is undeniable that Ramadan is a major event that contributes to the construction of the self and to the articulation of one's own identity.
In the sample we interviewed, the feelings of guilt, shame, and social pressure were strongly perceived and common: 60.7% of the subjects expressed such intense sensations (item 16, "I would feel guilty if I would follow the "shuyukh, fuqahā , a'immah" (spiritual guides/leaders)'s advice, who have permitted me not to fast").
Intriguingly, a negative relation was found between religious knowledge and observance of fasting: according to the official Islam, a diabetic is, indeed, exempted from fasting and receives benefit if not fasting. According to traditional, low-level magic-religious beliefs, 17 instead, a disorder is interpreted as a divine punition for a sin and fasting represents the best solution for being forgiven by God. Ramadan fasting is not only a duty or an obligation, but it represents a strongly and deeply rooted sociocultural value.
Considering items 27, 28, 30, and 35, it is noteworthy that a percentage of population ranging from 49.2% to 59.7% was skeptical about the role of Western medicine and thinks that taking drugs cannot impact on one's own health and, in some cases, can even worsen the health status and/or leading to the disease state. Interestingly, at the univariate chi-squared test, there was no impact of educational level except for item 30 (P-values of 0.224, 0.396, 0.001, and 0.540 for items 27, 28, 30, and 35, respectively).
These findings emphasize the importance of providing a proper, effective education for both diabetic patients and medical staff, which needs to receive a culturally sensitive training. 16 Few studies are available for a comparison: these include the investigation carried out by Ababou et al, 17 which have assessed, in a sample of 212 women and 95 men from Casablanca and Fes (Morocco), the intergenerational transmission of religious values and practices, including the fasting during the month of Ramadan, in terms of age group, gender, and generation. Overall, 64% of the patients had fasted for the entire month, whereas 22% of the sample did not fast and 15% fasted partially. Educational level, as well as the marital status, did not show an impact on the decision of fasting, similar to our findings.
Despite its novelty, our study suffers from a number of shortcomings that should be properly recognized. The major limitation is given by the study design (cross-sectional nature) of the investigation, as well as the lack of detailed information concerning the treatment received at baseline and how it was modified during and after the month of Ramadan. Moreover, given the exploratory nature of the study, we used a convenience sample. Further studies should replicate our findings using a longitudinal design and, eventually, also controls (that is to say, diabetics not willing to fast, in order to explore differences between the groups).
Conclusion
